Declines in neural processing speed have been proposed to underlie a broad range of cognitive deficits in older adults. However, the impact of delays in neural processing during stimulus encoding on working memory (WM) performance is not well understood. In the current study, we assessed the influence of aging on the relationship between neural measures of processing speed and WM performance during a selective delayed-recognition task for color and motion stimuli, while electroencephalography (EEG) was recorded in young and older adults. A latency delay was observed for the selection negativity (SN) and alpha band activity (measures of attentional allocation) in older adults during WM encoding of both motion and color stimuli, with the latency and magnitude of the SN predicting subsequent recognition performance. Furthermore, an age-related delay in the N1 latency occurred specifically during the encoding of color stimuli. These results suggest that the presence of both generalized feature-based and feature-specific deficits in the speed of selective encoding of information contributes to WM performance deficits in older adults.
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Introduction
A large body of research has documented performance deficits in the cognitive abilities of older adults. Typically affected are working memory (WM), episodic memory and attention (Craik & Salthouse, 2000; Greenwood, 2000) . Within the WM domain, agerelated deficits in performance have been reported for numerous stimuli, including letters, words, digits, spatial position, pattern discrimination and complex stimuli (for review, see Salthouse, 1994) . In an attempt to generate an underlying account of such diverse deficits, the findings of many behavioral studies on older adults have given rise to the processing speed hypothesis of cognitive aging (Salthouse, 1996) . This hypothesis attributes age-related cognitive decline to a general slowing of information processes, and is based on the premise that if less computational processing is completed in a set amount of time, then less information is available to higher-level functions. For example, time-accuracy functions indicate that older adults require a longer stimulus presentation time during encoding in order to achieve recognition accuracies comparable to younger adults (e.g. Kliegl, Mayr, & Krampe, 1994) . The majority of evidence supporting this hypothesis is derived from meta-analysis studies that have revealed the statistical control of response time measurements reduces age-cognition correlations (Salthouse, 1996) . Although such behavioral research and statistical * Corresponding author at: UCSF -MC2240, 600 16th St, Room N472J, San Francisco, CA 94158, USA.
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analysis has provided many important insights to the field of cognitive aging, they are intrinsically limited in their ability to directly address the neural underpinnings of age-related decline. Thus, the neural correlates of changes in processing speed during memory encoding and its influence on recognition performance have yet to be established. Research on experimental animals has generated data to support a neural basis for the processing speed hypothesis. It has revealed that age-related cognitive decline in non-human primates is not due to loss of significant numbers of neurons (Peters, 2002a,b) , but rather is associated with axonal myelin integrity, thus providing anatomical evidence suggestive of diminished information transfer in the aging brain (Peters et al., 1996) . Related to this, in humans, processing speed was shown to be closely related to the structural integrity of white matter tracts (Rabbitt et al., 2007a; Turken et al., 2008) . Additionally, carotid and basilar artery blood flow and age-associated losses of brain volume have been correlated with white matter lesions as well as information processing speed (Rabbitt et al., 2007b) .
Electrophysiological studies in humans are a direct manner in which to address neural correlates of the processing speed deficit hypothesis and its impact on cognition. Electroencephalography (EEG) allows us to measure electrical correlates of neural activity during a behavioral task with high temporal resolution (i.e., milliseconds), and is thus an ideal tool to explore neural processing speed delays with aging. Most neural data supporting the processing speed hypothesis has focused on changes in the peak latency of the P300 component of the event-related potential (ERP). The P300 is a positive deflection that occurs 300-600 ms post-stimulus
